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[57] ABSTRACT

A thermal insulator for pipe elbows and the like, com-
prises two pairs of split, sleeve-shaped insulative legs
having interior channels in which those pipe sections

Joined by the elbow are received. The insulator legs

include dihedral faces which are oriented toward each
other at a medial portion of the elbow, and are formed
by inner and outer surfaces which intersect at the cen-
tral axis of the associated leg. These leg surfaces are
inclined at an angle equal to a predetermined fraction of
the included angle between the joined pipe sections.
The inner faces of the insulator legs abut, and a wedge-
shaped collar or gore is disposed between the outer leg
surfaces, and includes inclined faces which mate there-

with, thereby forming a closed, insulative sleeve about
the pipe elbow.

3 Claims, 6 Drawing Figures
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i
METHOD FOR MAKING PIPE INSULATOR

'This 1s a division of application Ser. No. 148,223; filed
May 9, 1980, U.S. Pat. No. 4,327,778.

BACKGROUND OF THE INVENTION

The present invention relates to thermal insulators for

pipes, and in particular to a prefabricated insulator as-
sembly for pipe elbow fittings, and the like.

The use of thermal insulating jackets around both
indoor and outdoor pipes, as for chemical processes, has
become an increasingly popular technique used to re-

duce energy losses. One such insulator having an im-

proved protective jacket is disclosed in my copending
U.S. patent application Ser. No. 148,529, filed May 9,
1980, entitled PIPE ELBOW INSULATOR AND
PROTECTIVE JACKET THEREFOR, whlch IS
hereby incorporated by reference.

Heretofore, fitting an insulative jacket about a pipe
elbow, or other similar fitting, was a particularly diffi-
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provide a thermal insulator for pipe elbows having an~
uncomplicated, standardized design for accommodating
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cult and time consuming task which required the ser-

vices of a highly skilled pipe fitter. For example, a 90°
screwed ell was covered in the manner illustrated in the
A.S.T.M. publication, Prefabrication and Field Fabrica-

tton of Thermal Insulation Fitting Covers, pg. 140,

1969, Phil., Pa., cited in the Disclosure Statement,

which comprises a ten-piece assembly, wherein the

insulator pieces are manually cut, fitted, and intercon-
nected. Each piece of the insulator includes at least one
compound angle cut, such that charts with various
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the associated inner surface at an angle substantially
equal to one-quarter of the included angle. First and
second wedge shaped insulator gores are cut from an-

-other length of insulative material in a manner such that

the converging sides of each gore are at an angle sub-
stantially equal to one-half of the included angle be-
tween the pipe sections, thereby forming inclined sur-

faces which abuttingly mate with the outer surfaces to

form a closed insulative sleeve about the elbow. |
The principal objects of the present invention are: to

variously shaped fittings; to provide an insulator which
is prefabricated for quick field assembly and installation;

to provide an insulator which is- vertically split into -

halves to facilitate assembly of the same over prewously'
installed pipe fittings; to provide an insulator which is

‘throatless, and includes a neat, six-piece assembly; to
provide an insulator which is constructed by a method
which includes eutting mating dihedral faces and

wedge-shaped gores in accordance with the angle in-

cluded between the pipe sections; to provide a method
wherein the inner surfaces of two insulator legs are cut

simultaneously from a single piece of material; and to

provide an insulator which is economical to manufac-
ture, efficient in use, capable of a long operating life,

and particularly well adapted for the proposed use.
These and many other important advantages of the

invention will be further understood and appreciated by

those skilled in the art by reference to the following

- written specification, claims, and appended drawmgs

insulator dimensions must be provided to assist the pipe

fitter in shaping the parts of the insulator.

SUMMARY OF THE INVENTION

In one embodiment of the present invention, an insu-
lator 1s provided for pipe elbows, comprising first and
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second insulator legs, each having an interior channel

shaped to respectively receive therein the pipe sections
which are interconnected by the elbow. The insulator
legs each have a dihedral face oriented toward each
other at a medial portion of the elbow, wherein each
dihedral face includes inner and outer surfaces which
intersect at the central axis of the associated leg. Each
inner surface is inclined at an angle substantially equal
to one-half of the included angle between the pipe sec-
tions, and the outer surface is inclined away from the

plane of the associated inner surface at an angle substan-
tially equal to one-quarter of the included angle. A
50

wedge-shaped insulator collar or gore is disposed be-
tween the outer surfaces of the insulator legs, and in-
cludes inclined faces which mate with the same and
form a closed, insulative sleeve about the elbow.

In another embodiment of the present invention, a

method 1s provided for fabricating pipe elbow insula-
tors, comprising the steps of providing semi-circularly
shaped insulative material having a longitudinally ori-
ented interior channel shaped to respectively receive
therein the pipe sections interconnected by the elbow.
Two sets of insulative material lengths are cut in accor-
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dance with the length of the elbow for assembly into

first and second split sleeve legs, and the angle included
between the pipe sections is measured. A dihedral face
1s cut 1n each split sleeve leg, by forming inner and outer
surtaces which intersect at the central axis of the associ-
ated leg. Each inner surface is inclined at an angle sub-
stantially equal to one-half of the included angle, and
the outer surfaces are inclined away from the plane of

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a perspective view of a plpe msulator em-

‘bodying the present invention.

FIG. 2 is an elevational view of the plpe 1nsulater

shown in a disassembled condition encased by a protec-

tive jacket, and with a section of pipe disposed therein.
FIG. 3 15 a perspective view of a section of insulative
material from which the insulator is constructed, with

indicia thereon to indicate the lines along which the =
insulative material is cut to form a pertlon of the lnsula- o

tor shown in FIG. 1. - - |
FIG. 4 is an enlarged top plan view of the sectlon of |

insulative material shown in FIG. 3. o
FIG. 5 is a perspective view of the insulator, shown

encased by a protective jacket. | |

FIG. 6 is a vertical cross-sectional view of another .
embodiment of the insulator, particularly _a_dapted for
use in conjunction with flanged elbows.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

For purposes of description herein, the terms “up-
per”, “lower”, “right”, “left”, “rear”, “front”, “verti-
cal”, “horizontal”, and derivatives thereof shall relate
to the invention as oriented in FIGS. 1 and 2. However,
it is to be understood that the invention may assume
various alternative orientations, except where expressly
specified to the contrary. -

The reference numeral 1 (FIGS 1 and 2) generally
designates a thermal insulator for pipe elbows, compris-

- Ing two, sleeve-shaped legs 2 and 3 having an interior
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channel 4 and § in which pipe sections 6 and 7, as well
as the end portions of an elbow 8 are received. The
insulator legs 2 and 3 include dihedral faces 9 which are

~oriented toward each other at a medial portion of the

insulator, and include inner and outer surfaces 10 and
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11, which are inclined in accordance with the included
angle between pipe sections 6 and 7. The inner surfaces
10 of legs 2 and 3 abuttingly mate, and a pair of wedge
‘shaped collars or gore halves 12 and 13 are disposed
between outer leg surfaces 11 to form a closed, insula-

tive sleeve about pipe elbow 8.
The insulator illustrated in FIGS. 1-5 is adapted to

encase a 90°, threaded ell pipe fitting. However, 1t 1s to
be understood that the insulator 1, as well as the method
for fabricating the same as disclosed hereinafter, may be
used in conjunction with a wide variety of different
shapes and configurations, including different angles
between pipe sections 6 and 7, and different length
elbows 8. The insulator 1 is particularly adapted for use
in conjunction with those pipe elbows having an in-
cluded angle between the legs in the range of 90°-270°.

In the arrangement illustrated in FIG. 2, straight,
cylindrically shaped insulators 17 enclose the linear
portions of pipe sections 6 and 7. and are terminate at a
position spaced inwardly from the outer edge of the
pipe section. The straight insulators 17 are preferably
split into two half portions to facilitate placing the same
around already installed plumbing. Means such as
bands, tape, wire, or the like may be used to intercon-
nect the insulator halves, and thereby retain the insula-
tor on the pipe. Insulators 17 are constructed of a stiff,
high density insulative material, as described in greater
detail hereinafter. A rigid housing or jacket 18, such as
that constructed of formed sheet metal, is positioned
about the insulators 17 to protect the same.

The illustrated legs 2 and 3 (FIGS. 1 and 2) are cylin-
drically shaped, and are vertically split into two halves
22-23, and 24-25 respectively. Each leg half 22-25 in-
cludes a semi-cylindrical interior channel 4 and 3, hav-
ing a diameter substantially equal to the outside diame-
ter of the associated pipe section 6 and 7. Leg halves
22-25 are constructed of a stiff, high density insulation
such as formed glass fibers, expanded synthetic resins,
and relatively soft foams, such as those known in the
trade as Cleotemp and Foamglas H/'T. The leg halves
22-25 are preferably constructed from a material identi-
cal with the material used in the adjacent straight insula-
tors 17, and include a flat, outer end 26 adapted to abut
and mate with an adjacent end surface of the straight
~ insulator 17. The opposite end of each leg half 22-25
includes one-half of dihedral face 9. Dihedral face 9 is
formed in each leg half 22-25 by inner and outer sur-
faces 10 and 11 which intersect at the central axis of the
leg half in which the surfaces are disposed. Each inner
surface 10 is inclined with respect to a plane perpendic-
ular to the central axis of the leg at an angle substan-
tially equal to one-half (3) of the included angle be-
tween pipe sections 6 and 7. Outer surfaces 11 are in-
clined away from the plane of the associated inner suf-
face at an angle substantially equal to one-quarter () of
the included angle. In other words, the angle between
the inner and outer surfaces 10 and 11 on any one leg, as
measured on the exterior side thereof, is equal to 130
plus one-quarter (3) of the included angle. For example,
in the structure illustrated in FIG. 2, the angle included
between pipe sections 6 and 7 is 90°. Hence, the inner
surfaces 10 of the insulator legs are inclined inwardly at
an angle of 45° (one-half of 90°) to a plane perpendicular
with the central axis of the associated legs 2 and 3. The
outer surfaces 11 are inclined at an angle of 223° (one-
fourth of 90°) away from the plane of the associated
intersecting inner surface 10, such that the exterior
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angle between the inner and outer surfaces is 2023°
(180° plus one-fourth of 90°).

As another example, if the included angle between
pipe sections 6 and 7 were 120°, the insulator inner
surfaces 10 would be positioned 60° (one-half of 120%)
from a plane perpendicular with the central axis of the
associated leg, and the outer surfaces 11 would be dis-
posed at an angle of 30° (one-fourth of 120°) inwardly
from the plane of the associated inner surface 10.

The insulator gore halves 12 and 13 are preferably
separate pieces with end faces 29 which abut along a
vertical plane coextensive with the plane splitting legs 2
and 3. However, it is to be understood that the gore may
be one piece. Each of the gore halves 12 and 13 has a
wedge shape, with a top plan configuration in the shape
of an isosceles triangle, as viewed in FIG. 4. The angle
between the side edges 30 of the gore halves (at the
vertex 60) is one-half of the included angle between pipe
sections 6 and 7. In the illustrated structure, the side
edges 30 of gore halves 12 and 13 intersect at a 45° angle
(one-half of 90°). The interior surfaces of the gore
halves 12 and 13 include a flat base 31 with a semi-circu-
lar cavity at the vertex which forms a portion of chan-
nel 4 and 5. Gore halves 12 and 13 each have an arcuate
measure of 90°, with the end edges at the center of the
joint, where the central axes of legs 2 and 3 intersect.

As best illustrated in FIGS. 2 and 5, the insulator 1
may be provided with a protective covering such as a
mastic or preferably the illustrated rigid protective
jacket or shield 34 to protect the relatively soft insula-
tive material therebeneath. In the illustrated structure,
jacket 34 is constructed of three sheet metal pieces, and
includes a pair of legs 35 and 36 having inwardly in-
clined interior edges which are spaced apart, and a
jacket gore 38 interconnecting the jacket legs 35 and 36.

The reference numeral 1¢ generally designates an-
other embodiment of the present invention (FIG. 6)
which is particularly adapted for insulating flanged pipe
elbows. Since the insulator 1a is otherwise substantially
the same as the previously described insulator 1, similar
parts appearing in FIGS. 1-5 and 6 respectively are
represented by the same, corresponding reference nu-

 meral except for the suffix “a” in the numerals of the
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latter. The size of the legs 2a and 3a is chosen such that
the corresponding channels 4a and Sa are sufficiently
large to receive the end flanges 45 of elbow 8a therein.
The dihedral faces 9a on the interior surface of the
insulator legs 2a and 3a, as well as the angle of the gore
side faces 30a are cut in the same manner as explained In
conjunction with insulator 1. Split end plugs 46 with
semi-annularly shaped halves are provided to fit be-
tween the outside surface of the pipe sections 6a and 7g,
and the inside surface of the corresponding insulator leg
2a4 and 3a to close the free ends thereof. If the outside
diameter of end flanges 45 is slightly smaller than the
outside diameter of the straight insulators 174, the 1nsu-
lator legs 2@ and 3a may be sized to fit directly onto the
exterior surface of the straight insulators 17a, thereby
eliminating the need for end plugs 46.

A method for fabricating the insulator 1 comprises
providing sections of semi-circularly shaped insulative
material 50, such as that illustrated in FIGS. 3 and 4,
wherein the channel 4 is longitudinally oriented along
the interior surface thereof, and is shaped in accordance
with the elbow 8 and pipe sections 6 and 7 to be en-
cased. Four lengths of the material 50 are ultimately
shaped to form the leg halves 22-25. The distance be-
tween each elbow end 51 and the corresponding end 52
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of insulators 17 is measured by conventional measuring
techniques. The smallest dimension or throat 33 (FIG.
4) of the leg halves is made coextensive with this mea-
sured distance between the elbow ends and the insulator
ends, and is laid out along the side edge 54 of insulation
section 50. In this example, the throat 53 preferably has
a length in the range of §-6 inches. The angle included
between pipe sections 6 and 7 is then measured. Since
pipe elbows are typically manufactured in standard
angular displacements, such as 45°, 60°, 90°, and the
like, this angle may occasionally be ascertained by vi-
sual inspection. However, where custom plumbing 1s
involved, actual measurements should be taken. The
dihedral faces 9 are then cut in each of the insulator
halves 22-25. Preferably, as illustrated in FIGS. 3 and 4,
the inner surfaces 10 of a corresponding horizontal leg
half and a vertical leg half are simultaneously cut by
severing the material along the line designated by the
reference numeral 55. The angle of line 55 is determined
by calculating one-half of the included angle between
pipe sections 6 and 7 or jacket legs 2 and 3. Line 85
originates from the inner end of throat 53 and 1s inclined
therefrom with respect to an imaginary plane perpen-
dicular to the central axis 56 of the insulative material 50
by the angle so calculated. After the inner surfaces 10
have been formed, the outer surfaces 11 are cut at an
angle inwardly from the face forined by cutting along
line 55 (the plane of inner surfaces 10) at an angle equal
to one-quarter of the included angle, as illustrated by
the line associated with reference numeral 57. Two
sections of material 50 are cut in the above manner,
thereby forming two pairs of semi-cylindrical sleeve
halves which are assembled to form hollow cylindrical
legs 2 and 3. The wedge shaped insulator gore halves 12
and 13 are then cut from a length of material 50 by
severing the same along lines 58. The angle included
between the intersecting sides 30 of the gore halves is
substantially equal to one-half (3) of the included angle
between pipe sections 6 and 7 or legs 2 and 3. The bases
58 of the gore halves lie along the associated side edges
of insulator section 50, and each vertex 59 is disposed in
the plane of central axis 56. As shown in FIG. 4, the
gore halves 12 and 13 are preferably cut from opposite
sides of material section 50. Cutting lines 58 are dis-
posed at an angle equal to three-fourths (3) of the in-
cluded angle with respect-to the side edges S4 of mate-
rial section 50, and the cutting lines may be laid out in
this manner. Both of the gore halves 12 and 13 are sub-
stantially identical in shape, and fit between the outer

surfaces 11 of legs 2 and 3 to form a closed, msulative
sleeve about elbow 8.

In use, insulator 1 1s preferably fabricated in the
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ving away the insulative material with a pocket knife or
other similar instrument at the assembly site.

The above described insulator 1 provides a prefabri-
cated, standardized design which is adapted to accom-
modate variously shaped fittings and elbows. Further,
the insulator 1 is constructed of a protective jacket and
insulative material which is identical and therefore com-
patible with the insulator construction of the straight

- pipe sections 17. The interior dihedral faces 9 are

10

shaped in a manner which provides a throatless insula-
tor, which when compared to known designs, elimi-

~ nates four additional insulator pieces.
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above described manner, and the parts are assembled |

and interconnected in left and right hand halves. In the
illustrated structure, left leg halves 22 and 24, and left
gore half 12 are interconnected; and right leg halves 23
and 25 and right gore half 13 are interconnected. The
insulator portions are connected by an adhesive, or
other suitable means, and form right and left hand insu-

lator halves which may be easily placed over the elbow

8 in an in situ environment. The insulator halves may be
attached to each other by an adhesive, and the protec-
tive jacket 34 is then installed thereover. The insulative
material is sufficiently soft, such that if the throat por-
tion of the insulator halves must be trimmed slightly to
mate with elbow 8 (as shown in FIG. 2), this process
may be easily accomplished by simply cutting or car-
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In the foregoing description, it will be readily appre-
ciated by those skilled in the art that many modifica-
tions may be made to the invention without departing
from the concepts disclosed herein. Such modifications
are to be considered as included in the following claims
unless these claims by their language expressly state
otherwise.

‘The embodiments of the mventlon in which an exclu-

slve property or privilege is claimed are defined as

follows:

1. A method of fabricating insulators for pipe elbows,
and the like, comprising:
providing semi-cylindrically shaped 1nsulatwe mate-
rial having a longitudinally oriented interior chan-
nel shaped to respectively receive therein pipe
sections interconnected by an elbow;
cutting first and second lengths of said insulative
-material in accordance with the length of the
elbow for assembly into a first split sleeve leg;
~cutting third and fourth lengths of said insulative
material in accordance with the length of the el-
bow, for assembly into a second split sleeve leg;
measuring the angle 1ncluded between the pipe sec-
tions;
cutting a dihedral face in each split sleeve leg for
~ orientation toward each other at a medial portion
of said elbow, including forming inner and outer
surfaces which intersect at the central axis of the
- associated leg, wherein each inner surface 1s in-
clined from a plane perpendicular with the central
~axis of the associated leg at an angle substantially
equal to one-half (3) of the included angle, and each
outer surface is inclined from the plane of the asso-
ciated inner surface at an angle substantially equal
to one-quarter (%) of the included angle;
cutting first and second wedge-shaped insulator gores
from a fifth length of said material, wherein the
converging sides of each gore are inclined toward
each other at an angle substantially equal to one-
half (3) of the included angle, and abuttingly mate
with the outer leg surfaces to form a closed, insula-
tive sleeve about the elbow.
2. A method as set forth in claim 1, wherein:
said split sleeve legs and gores are interconnected to
form prefabrlcated jacket halves which are easily
assembled in situ over the pipe elbow for connec-
tion therewith.
3. A method as set forth in claim 1, wherein:
said cutting steps for forming said first and second
~ inner surfaces are performed simultaneously by
cutting laterally across a piece of said insulative
material at a medial portion thereof, along said

inner surface angle, whereby one of the cut por-

tions forms a hailf of one leg, and the other cut

portion forms a half of the other leg.
%k E e ¥ %
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